A regional Swedish hospital has been the site of a quality improvement program that focuses on patient satisfaction, staff work environment and quality of hospital services. This article describes the study component that measures patients' views of the quality of care. The purpose of this study was to develop a reliable and valid instrument, to determine the predictors of patients' ratings of quality and to measure patient satisfaction at two points in time to determine whether patient ratings change following a quality improvement initiative. The instrument developed in this study was designed to assess patients' perceptions of the quality of hospital services, staff work environment and overall satisfaction for the purpose of providing feedback to hospital staff. This information would be used for quality improvement efforts within the hospital. Unique to this instrument are questions regarding patients' perceptions of the hospital staff work environment The results revealed that the questionnaire demonstrated valid and reliable properties. The significant predictors of quality ratings were information concerning one's illness, and perceptions of the staff work environment Patient satisfaction was measured and then reassessed following the implementation of various department-based improvement programs. The reassessment revealed significantly higher patient ratings in most areas. An intrinsic aspect of this quality program was the engagement of, and feedback process to, hospital personnel. Questionnaire results were reported graphically to hospital management and staff, thus serving as a catalyst for improvement
INTRODUCTION
Health researchers and social scientists have studied patient satisfaction for years, working to devise theories and models that define patients' views of the care they receive [1] [2] [3] [4] [5] [6] [7] [8] . Yet, a review of the literature reveals that patient satisfaction is not defined easily. Linder-Pelz defined it as "The individual's positive evaluations of distinct dimensions of health care" [l] . Others have criticized this emphasis on the positive aspects of care, contending instead that a health care organization "needs to know what is wrong, not what is right" if meaningful improvements are to be implemented [6, [9] [10] [11] . Rubin states that "there is no gold standard for quality of care," despite a wealth of studies that strive to define and measure patient satisfaction [12] . Vuori contends that patient satisfaction is a significant aspect of the outcome of health care. He states that, despite the difficulty in pinpointing what satisfaction entails, ... "if patients are dissatisfied, health care hasn't achieved its goal" [5] .
A variety of instruments for measuring patient satisfaction have been developed in a number of countries [9, [12] [13] [14] [15] [16] [17] . These have been widely varied with regard to target group and investigational methods. A closer scrutiny of 556 J. E. Arnetz and B. B. Arnetz these instruments reveals few studies that measure patients' views and then, at a later point in time, reassess the effect of implemented changes.
QWC INSTRUMENT
The Orebro Regional Hospital (RSO) in central Sweden has been the site of an investigation where quality of care, work environment and quality of in-house services (between departments) have been studied simultaneously. The basic theory behind this study is that these three components -care quality, work environment quality and service quality -are interactive and mutually dependent. In a joint project involving patients, hospital administration, employees, unions and researchers, the quality-work-competence (QWC) instrument for measuring quality of care, organizational/occupational factors, and competence has been developed [18] . The Regional Hospital, with 4500 employees, 850 beds and 39 000 inpatient episodes per year, took the initiative for this study. The hospital's goal is to be recognized as an institution offering high quality care, with an emphasis on continual improvement of the medical services offered. It was therefore important for RSO to develop its own valid and reliable system of quality assurance. The overall aim of the QWC project was to develop a series of instruments that would give the hospital a baseline measurement that is now being used as the benchmark for later (and future), repeated measurements. The three questionnaires that comprise the QWC instrumentQuality of work environment, Quality of care, and Quality of internal service -have been distributed simultaneously at the Regional Hospital on two separate occasions. In addition, questionnaire results have been presented graphically so as to be easily understood by hospital staff and administrators. This feedback system has enabled individual hospital departments to see where changes were most needed and has served as a catalyst for improvement programs hospital-wide.
METHODS
A questionnaire that examined patients' views of the quality of care was created by the research team in the spring of 1994. Subject areas and patient issues were the results of focus group discussions at the Regional Hospital. The focus group was comprised of representatives from the hospital's Quality Assessment Council, the QWC project leader, and the researchers. A preliminary version of the questionnaire was then sent to 11 of Sweden's national patient organizations. Comments and suggestions for improvement or modification were received from seven of these organizations, and all were incorporated into the revised questionnaire. A pilot study of this first questionnaire was conducted at three of the hospital departments in May of 1994. This resulted in several modifications and the first version of the questionnaire, which was used in the baseline measurement in August of 1994. The questionnaire was later shortened somewhat, when a second measurement was done in the fall of 1995.
In both quality of care studies, questionnaires were distributed to inpatients and outpatients by hospital staff. Patients received the questionnaire upon their arrival/admission. Questionnaire responses were anonymous. Boxes were available in each department for depositing completed questionnaires in sealed envelopes. Patients were also given the option of completing the questionnaires at home and sending them directly to the research institute by prepaid mail. Each department had a designated "QWC Pilot," one staff member who was responsible for disseminating information about the project to all other department staff. The QWC pilot also served as project coordinator on his or her department, and was responsible for seeing that questionnaires were distributed according to instructions.
The baseline quality of care assessment was conducted during a 2 week period in August 1994. Simultaneously, hospital staff were asked to fill out two separate questionnaires about the quality of the work environment and the quality of interdepartmental services. Questionnaires were distributed to 200 consecutive patients in each department, divided as equally as possible among inpatients and outpatients. A total of 3660 questionnaires were distributed in 23 departments at the hospital. Of these, 1834 questionnaires were returned, yielding a response rate of 50%. Response rates on individual departments ranged from 22 to 67% (mean = 44.4, SEM = 2.5).
The QWC project was designed as an intervention. The results of the 1994 patient questionnaires were studied in detail in each department, and provided the basis and impetus for changes and improvements deemed necessary. Support in this process was made available to all departments by the hospital's personnel and administrative departments. A second hospital-wide quality of care study was carried out during a 2 week period in November 1995 (work environment and service quality studies were again conducted simultaneously). Hospital staff distributed a total of 4372 questionnaires in 23 departments. Of these, 2499 questionnaires were returned, yielding a response rate of 57%. Departmental response rates ranged from 30 to 78% (mean = 55.9, SEM = 2.2). All departments, with the exception of three, achieved higher response rates in the follow-up study.
THE QUALITY OF CARE QUESTIONNAIRE
The questionnaire consists of 90 items. Background questions on the patient, such as age, sex, health status, etc., are forced-choice replies. All other questions ask the patient to rate a specific item on a four-point Likert-type scale: "to a great degree", "to a certain degree", "not especially" or "not at all". However, questions under the heading "Security" ask patients to rate on a scale of 1-5 how worried they were about various aspects of their hospital stay, where 1 = "very worried" and 5 = "not at all worried". Survey questions are thus grouped under the following headings: Waiting time, Security, Accessibility, Courtesy and care, Integrity, Information, Medical treatment, Physical environment, Routines, Discharge, and Work environment at RSO. These groupings served to organize questions for the sake of the patient, and do not necessarily denote the indices described below. The Work environment questions ask patients to give their perceptions of the staff's work environment. This is a unique aspect of the QWC patient satisfaction instrument, and is based on the theory that patients are more satisfied with the quality of care they receive in a work environment that they perceive as positive. Patients were also asked to grade, on a scale of 1-10, their overall perception of the quality of care during their present hospital visit. One on the scale was defined as "very negative" and 10, "very positive".
QUALITY OF CARE INDICES
The original pilot study provided the basis for the eight indices that define the Quality of care instrument. Each index is comprised of a number of questionnaire items that are statistically interrelated and tested by means of factor analysis. An oblique rotation method was used in the analysis, as our expectation was that several aspects of quality of care would be interrelated, and we did not want to force the factors to be independent. Cronbach's alpha was calculated as a measure of internal reliability for each index. Independence of indices was examined by means of correlation analysis. This was a significant aspect of the instrument construction, as too much overlap between indices would make it diflBcult for the hospital to measure the specific effects of future quality improvement efforts. In addition, correlation analysis was used to study correlations of all items to all indices, in order to ensure that correlations of items to other indices were lower than item correlations within indices. Forward stepping multiple regression analysis was used to pinpoint factors predictive of a positive grade from a patient on the overall evaluation (1-10 scale) question. Overall grade was the dependent variable, and each of the indices were entered into the model as the independent variables, along with age and gender.
Index values were calculated for each individual patient by totalling scores on the component index items, and that sum was then converted to a percentage of the maximal achievable index score. Each index has a maximum value of 100% (optimal) and a minimum value of 0%. The gap between actual scores and the top score of 100% is termed the "improvement potential". The mean index values for the hospital as a whole (i.e. all patients) were calculated using descriptive statistics. Mean values for each individual department (n = 23) and, in 1995, for each individual ward (n = 70), were calculated and analyzed for possible statistical differences using one-way analysis of variance (ANOVA). Each of the eight indices, respectively, were used as dependent variables. Comparisons of mean index values for 1994 and J. E. Ametz and B. B. Arnetz 1995 were done by non-paired Student's /-tests. In addition, one-way ANOVA was used to study possible differences in index values associated with patient's age, gender, satisfaction with pain treatment and self-reported degree of illness. Pearson product-moment correlations (r) between satisfaction with pain treatment and each index were calculated by correlation analysis. Chi-squared analysis was used to assess possible significant differences in illness severity ratings across departments. Adjustment for departmental severity of illness was performed using one-way analysis of covariance, using each index, respectively, as the dependent variables and self-reported severity of illness as the independent variable.
Patient quality ratings for individual departments had to exceed one standard deviation in order to be classified as either a positive or negative change. This was done in order to reduce the risk of overestimating changes due to random fluctuation. Based on an average of 100 .respondents per department, the power to detect a 10% change in any quality index over time was estimated at 0.85 (alpha = 0.05, twotailed).
Each of the three components of the QWC instrument has been designed for a computerbased graphic reporting system. Improvement potentials for each index are illustrated by bar graphs, so that "room for improvement" is quantified easily. This design allows the individual hospital, department, or ward to study its quality indicators on an ongoing basis, comparing earlier results with present ones, as well as with hospital-wide data. The BMDP statistical software package (1993 PC version) was used for all statistical analyses.
RESULTS
Validity and reliability analyses performed on the 1995 questionnaire data did not differ from analyses performed the previous year. The values presented here are results from the latest (1995) version of the quality of care questionnaire.
Factor analysis
The eight Quality of care indices that were created by factor analysis are summarized in Table 1 . In general, factor loadings of individual items exceeded 0.50, and were most often greater than 0.60. Only four items had relatively low factor loadings: waiting times (0.37), fear of contracting an infection (0.48), difficulty finding available parking at the hospital (0.47), and inappropriate medical treatment (0.50). Factor loadings for each index were on one single factor.
Internal consistency of indices
Homogeneity of each index was estimated by means of the Cronbach alpha statistic ( Table 2) . Four of the eight indices had alphas of 0.80 or greater, three were greater than 0.70, and one was greater than 0.60.
Inter-index correlations
Index independence was analyzed by correlation analysis (Pearson product-^noment correlation, r). Interscale correlations were lower than 0.60, with the exception of Information-illness vs Information-routines, where r = 0.62 (Table  2) .
Correlation analysis of all index items to all indices gave further support to the indices created by factor analysis. Correlations of items within indices were consistently higher than correlations of items to other indices.
The indices as evaluative tools
Mean index values for all responding inpatients and outpatients for both 1994 and 1995 were compared. Index scores improved significantly on all indices (p<0.01) with the exception of Information-illness and Diagnosis, where no statistically significant changes were seen (Fig.  1) .
Mean index values were also calculated for each individual department. In 1994, each department's index scores were compared with total hospital scores for each index. An example is illustrated in Fig. 2 . In 1995, each department was able to compare mean index values with those of the previous year. Index scores were also calculated for each individual ward in the 1995 study. Table 3 summarizes departmental cross-year changes for each index and for the overall 
Prediction of quality of care
The overall rating, or "grade" patients assigned the hospital for the overall quality of care that they received was also treated as a dependent variable. Mean values for the overall grade were calculated in both 1994 and 1995 for the hospital as a whole and for each department (and each ward in 1995). Mean grades for the hospital as a whole were high, 8.6 (SEM = 0.04) in 1994 and 8.9 (SEM = 0.03) in 1995 (F=7.60; p< 0.0001). Multiple stepwise regression analysis revealed that Information-illness and perceived Work environment were the only significant predictors in this model for a positive overall quality grade from patients. Information-illness accounted for 66% of the variance in the overall grade (F to enter 71.5), while Work environment explained 5% of the variance (Fto enter 5.9). In the 1995 study, all indices and the overall quality grade were analyzed, using ANOVA, for possible statistically significant differences due to patients' age, gender, and type of care (inpatient/outpatient). Results are summarized in Table 4 . Older patients (defined here as those over 45 years of age) gave significantly higher ratings on the overall grade and on all index areas, with the exception of Accessibility, where there were no age-associated differences. Male patients gave significantly higher scores than female patients for Physical environment and Security. Outpatients gave significantly higher ratings on Information-illness and Security, while inpatients gave significantly higher ratings on Care. No differences were found between men and women or between inpatients and outpatients regarding the overall quality grade.
The ANOVA was also used to analyze for possible statistically significant differences in index and overall ratings due to satisfaction with pain treatment. Figure 3 illustrates the "staircase" effect on the bar graph when patients were grouped according to their response to the question, "If you were in pain, did you receive satisfactory pain treatment?". We found a doseresponse association, i.e. the greater the satisfaction with pain treatment, the higher the rating on all index areas and the overall grade. Pearson product-moment correlations (r) were as follows: Information-illness, 0.395; Informationroutines, 0.374; Physical environment, 0.210; Security, 0.337; Accessibility, 0.280; Diagnosis, 0.676; Care, 0.345; Work environment, 0.294 (p<0.001 for all indices).
In the 1995 study, patients also were asked to describe the severity of their illness. In responding to the question, "How would you describe your health status at the time of this hospital visit?", 23% percent described themselves as "seriously" ill, 41% were "moderately" ill, 25% "not at all ill" and 11 % did not know. In comparing patient ratings between these groups, using ANOVA, we found significant differences for Informationillness (F=5.71; /><0.001), Security (F=44.20; /><0.0001) and Diagnosis (F=4.71; p<0.0l). For these particular scales, lower ratings were associated with (self-defined) severity of illness. Thus, those patients "not at all" ill gave the highest ratings, while those seriously ill gave the lowest. Chi-squared analysis revealed significant differences in severity ratings across departments (^2 = 614; /?<0.0001). Adjustment for variation in severity of illness resulted in significant departmental differences for all indices (p<0.01), with the exception of Information-routines (F= 1.32; /> = 0.17).
Finally, the 1995 work environment questionnaire for hospital staff asked them to rate their respective departments on each Quality of Care index. Staff ratings are compared with patients' 
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• Mean, Patients Mean, Hospital staff ratings in Fig. 4 . Comparisons were performed Routines, where staff rated higher (p< 0.001 for by non-paired Student's f-tests. Staff ratings all indices). Furthermore, no significant correlawerc significantly lower than patient ratings on tions were found between staff and patient all indices with the exception of Information-ratings for the same quality domains.
DISCUSSION
The Quality of care questionnaires were distributed by staff in-hospital and returned by mail. These methods were chosen partially for economic reasons, but also in order to actively involve the staff in the quality assessment process. The improved response rate from 50% in 1994 to 57% may be due to the increased participation on the part of hospital staff. Each department worked actively in the follow-up study to achieve better response rates, "selling" the importance of the questionnaire to their patients. While higher response rates are attained in interview studies [9, 16] , our response rate of 57% is comparable to other studies using similar methods [15, 19] . The difficulty in achieving high response rates in patient questionnaires has been discussed at length in the literature [6, 10, 12, 15, [20] [21] [22] . Further research is necessary if we are to understand how to improve patient response to quality evaluation questionnaires.
The instrument that we have presented was constructed in and for the Swedish health care environment. It is interesting, therefore, that our findings did not differ from studies performed elsewhere. Carey and Seibert used similar techniques in the construction and validation of their Quality of Care Monitors [15] . Their instrument is built on an American national sample of some 17000 patients, whereas ours is based on a total of approximately 6000 (all studies combined) patients at a single hospital. Both studies arrived at eight discrete scales, or groupings of questions which, while not identical, do cover largely the same general areas. Other studies also confirm our findings that certain patient characteristics affect the individual's perception of the quality of care received. That younger patients and female patients are generally less satisfied/more critical has been shown in several studies [11, 16, 21, 23 ]. An association between satisfactory pain control and higher patient ratings on quality of care also has been reported previously [11, 17, 24, 25] . We found also that self-rated severity of illness covaried with certain quality of care ratings. Even after adjusting for level of illness, departmental differences on quality indices remained significant. It is interesting to note that sicker patients are more critical, specifically with regard to those areas that concern the illness and its treatment, i.e. Information-illness, Security and Diagnosis.
In their presentation of the Hospital Corporation of America's Patient Judgment System, Nelson el al. attempted to validate their questionnaire by comparing patients' and hospital employees' ratings of hospital quality [23] . Using five features of quality that were somewhat similar, they found that patient and employee ratings tended to agree. In 1995, hospital employees in our study were asked to judge exactly the same scales as the patients. We found that patient and employee ratings were rarely the same. Staff ratings in 1995 were significantly (p<0.001) lower than that of patients for all index areas with the exception of Informationroutines, where they were significantly higher (/= -6.55; /7<0.001). Nelson et al. attest that similar patient and staff ratings indicate that questions on quality are valid [23] . However, our findings indicate that patients and staff within one hospital have strongly differing perceptions. Lower ratings from hospital staff may be a reflection of higher demands or expectations on the part of employees. In addition, the lack of significant correlation between staff and patients on specific quality areas supports our hypothesis that staff and patient views of quality are not the same.
Multiple linear regression analysis pinpointed only two of our eight indices, Information-illness and Work environment, as predictors for a positive overall quality grade from patients. Even though the strongest predictor in this model is information concerning one's illness, it is interesting that employee work environment outweighs all other indices in predictive value. This strengthens the basic theory of interaction between quality and work environment that has been the foundation for development of the QWC model and instrument. Still, the best model only explained 71% of the variance in the overall quality grade, indicating that much remains unknown as to what constitutes patient satisfaction.
The QWC project engaged personnel actively in the study. Baseline results were presented to all hospital staff, in an effort to motivate individual departments and wards to evaluate their strengths and weaknesses. Results for the hospital as a whole were presented by the chief researcher during auditorium sessions for all personnel. Feedback of results for each individual department were presented by the Head of Quality Assurance for respective department heads, who in turn held feedback sessions for his/her department staff. In addition, each staff member received a written report that included the following: (1) overall goals with the quality of care study; (2) description of the study period, questionnaire construction and testing, and response rate for the hospital as a whole; (3) indepth description of the quality of care indices "improvement areas", including component items, overall quality grade, and their relationship to hospital goals and strategies for quality improvement; (4) guidelines for working with department results. These encouraged each department to (a) study carefully results for each index, or "improvement area"; (b) focus on each respective index, studying individual items to see whether results could be explained by positive and/or negative factors within the workings of the department; (c) prioritize which indices the department felt were most important to improve, with clear motivation for this selection. Which problems within each index were most important? Departments were encouraged to make suggestions for improvement, establish a plan of action, establish measurable goals (e.g. to improve ratings on a specific quality index with a certain percentage), and to plan to regularly follow-up and assess patient views. Staff were reminded to consider how department ratings affected work with patients, personnel, department goals and strategies, and the department work environment. Finally, each written report included graphic illustrations of questionnaire results for the hospital as a whole as well as for the individual department.
This quality improvement process was wellreceived by hospital departments, giving them a framework for organizing quality enhancement work. The department of geriatrics, for example, focused on improving patient information about department routines. They developed new strategies for both verbal and written information, including an informative brochure for distribution to patients. Index mean for Informationroutines improved from 66% in 1994 to 79% in 1995 (/= 17.37; ^<0.001), and the index mean for Security increased from 54% in 1994 to 79% in 1995 (t=34.83; /xO.001). The department of hand surgery strove to improve Accessibility by devising new routines for preparing patients for outpatient surgery. This resulted in fewer canceled operations, shorter waiting time, and an improved index mean from 62% in 1994 to 77% in 1995 (/ =12.95;p<0.001).
It is thus possible that staff involvement in the quality assurance process, a cornerstone of the QWC project, was largely responsible for improved patient ratings over time. The examples presented above represent successful efforts to improve specific ratings. Nevertheless, it is important to keep in mind that we know little about non-responders to the patient questionnaire. It is possible that it was the patients with the most negative views who chose not to respond. Non-responders in 1995 may have been, on average, more negative than nonresponders in 1994, thus explaining the improvement in ratings. Moreover, patient responders in 1995 may have been in better health generally than those responding in 1994. The latter is unlikely, however, as economic cutbacks have resulted in a concentration of those most seriously ill to hospital care, as the Swedish health care system has seen a shift to primary care and home health care in recent years. These are speculations that require further investigation. In a future study, telephone interviews will be conducted with non-responders, in an effort to shed light on this issue. Also, we found no association between departmental response rates and quality ratings and/or changes in ratings over time. That is, better response rates did not necessarily imply higher quality ratings.
The target population in these studiescurrent inpatients and outpatients -were obviously not the same in the two measurements. Nevertheless, the quality of care indices created in the first study were maintained in the second, standing up to re-tests of validity and reliability. One year later, the Quality of care instrument showed staff the measurable effects of implemented changes and improvements. In this way, patient satisfaction has become an intrinsic aspect of the Total Quality Management (TQM) program at this innovative hospital. The TQM is uniquely linked here, not only to patient satisfaction, but to work environment and internal service quality as well. Much remains to be learned about how patients define good quality health care. The instrument pre-sented here is designed for use on a continual basis, enabling health care organizations to conduct ongoing evaluations of the quality improvement process.
